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Monday 7 April
OPENING REMARKS
Room: Arp 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Mon. 10.55 to 11.00
Giancarlo C. Righini, CNR (Italy); Seppo K. Honkanen, Helsinki Univ. 
of Technology (Finland); Lorenzo Pavesi, Univ. degli Studi di Trento 
(Italy); Laurent Vivien, CNRS/Univ. Paris-Sud II (France)
SESSION 1
Room: Arp 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Mon. 11.00 to 12.30
Devices Integration
Session Chair: Giancarlo C. Righini, 
CNR-Department of Materials and Devices (Italy)
11.00: Fabrication of silicon photonic devices with microelectronics 
tools for integration with a CMOS circuit (Invited Paper), Jean M. Fedeli, 
Commissariat à l’Energie Atomique (France)  . . . . . . . . . . . . . . . . . . . . . [6996-01]
11.30: Integration of functional micro/nano-photonic devices, El-Hang Lee, 
Inha Univ. (South Korea) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [6996-02]
11.50: Guided-wave electron optics for the integration of nanophotonic 
devices with nanoelectronic devices, Jesús Liñares, María C. Nistal, Vicente 
Moreno, Univ. de Santiago de Compostela (Spain)  . . . . . . . . . . . . . . . . [6996-03]
12.10: Amorphous silicon optical waveguides and Bragg mirrors, Amit 
Khanna, Mikaël Mulot, Teknillinen Korkeakoulu (Finland); Sanna Arpiainen, VTT 
Information Technology (Finland); Antti Säynätjoki, Teknillinen Korkeakoulu 
(Finland); Jouni Ahopelto, VTT Information Technology (Finland); Seppo K. 
Honkanen, Harri K. Lipsanen, Teknillinen Korkeakoulu (Finland) . . . . . . [6996-04]
Lunch Break  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.30 to 13.40
SESSION 2
Room: Arp 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Mon. 13.40 to 15.10
Photonic Materials and Devices
Session Chair: Seppo K. Honkanen, 
Helsinki Univ. of Technology (Finland)
13.40: Organic semiconductor laser on silicon (Invited Paper), Ifor D.Samuel, 
Andreas E. Vasdekis, Stephen A. Moore, Arvydas Ruseckas, Thomas F. Krauss, 
Graham A. Turnbull, Univ. of St. Andrews (United Kingdom) . . . . . . . . . [6996-05]
14.10: Preparation and characterization of ZnO particles embedded in 
organic-inorganic planar waveguide by sol-gel route, Andrea Chiappini, 
Cristina Armellini, Alessandro Chiasera, Maurizio Ferrari, Yoann Jestin, Enrico 
Moser, Univ. degli Studi di Trento (Italy); Gualtiero N. Conti, Istituto di Fisica 
Applicata Nello Carrara (Italy) and Centro Fermi (Italy); Stefano Pelli, Istituto 
di Fisica Applicata Nello Carrara (Italy); Giancarlo C. Righini, Istituto di Fisica 
Applicata Nello Carrara (Italy) and 7CNR, Department of Materials and Devices 
(Italy); Richard Retoux, Ecole Nationale Supérieure d’Ingenieurs de Caen et Ctr. 
de Recherche (France); Giorgio Speranza, Istituto per la Ricerca Scientiﬁ ca e 
Tecnologica (Italy) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [6996-06]
14.30: Cadmium telluride: a silicon-compatible optical material as an 
alternative technology for building all-optical photonic devices, Alejandro 
Martinez, Francisco Cuesta-Soto, Jaime García, Javier Marti, Univ. Politécnica 
de Valencia (Spain); Mykola Sochinskii, Marian Abellán, Jonathan Rodriguez-
Fernandez, Instituto de Microelectrónica de Madrid (Spain); Sandro Mengali, 
Consorzio CREO (Italy); Ian Reid, Michael Robertson, Ctr. for Integrated 
Photonics Ltd. (United Kingdom); Peter Mascher, McMaster Univ. 
(Canada)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [6996-07]
14.50: Electron conﬁ nements effects in silver nanoparticles embedded 
in sodalime glasses, Giorgio Speranza, Luca Minati, Istituto per la Ricerca 
Scientiﬁ ca e Tecnologica (Italy); Andrea Chiappini, Alessandro Chiasera, 
Maurizio Ferrari, Giancarlo C. Righini, Consiglio Nazionale delle Ricerche 
(Italy)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [6996-08]
Coffee Break . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.10 to 15.40
SESSION 3
Room: Arp 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Mon. 15.40 to 17.20
Microresonators
Session Chair: Stefano Pelli, 
Istituto di Fisica Applicata Nello Carrara (Italy)
15.40: Circular grating resonators as candidates for ultra-small photonic 
devices, Sophie Schönenberger, Nikolaj Moll, Thilo Stöferle, Rainer F. Mahrt, 
Bert J. Offrein, IBM Zürich Research Lab. (Switzerland); Thorsten Wahlbrink, 
Jens Bolten, Thomas Mollenhauer, Christian Moormann, AMO GmbH (Germany); 
Stephan Götzinger, ETH Zürich (Switzerland) . . . . . . . . . . . . . . . . . . . . . [6996-09]
16.00: Resonance narrowing in a two-ring resonator system, Landobasa Y. 
Tobing, Nanyang Technological Univ. (Singapore); Pieter Dumon, Roel G. Baets, 
Univ. Gent (Belgium); Mee-Koy Chin, Nanyang Technological Univ. 
(Singapore)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [6996-10]
16.20: Silicon microspheres for optical modulation and switching 
applications, Ersin Alpan, Koç Univ. (Turkey); O&#287;uzhan Gürlü, Istanbul 
Teknik Üniv. (Turkey); Ali Serpengüzel, Koç Univ. (Turkey) . . . . . . . . . . . [6996-11]
16.40: Analysis of silicon-on-insulator (SOI) optical microring add-drop ﬁ lter 
based on waveguide intersections, Andrzej Kazmierczak, Multitel A.S.B.L. 
(Belgium); Wim Bogaerts, Dries Van Thourhout, Univ. Gent (Belgium); Emmanuel 
Drouard, Pedro Rojo-Romeo, Ecole Centrale de Lyon (France); Domenico 
Giannone, Multitel A.S.B.L. (Belgium); Frederic Gafﬁ ot, Ecole Centrale de Lyon 
(France) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [6996-12]
17.00: Active optical micro-resonators seen as mesoscopic photonic 
atoms, Yann G. Boucher, Ecole Nationale d’Ingénieurs de Brest (France); 
Yannick Dumeige, Patrice Feron, Ecole Nationale Supérieure des Sciences 
Appliquées et de Technologie (France) . . . . . . . . . . . . . . . . . . . . . . . . . . [6996-13]
Tuesday 8 April
SESSION 4
Room: Arp 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Tues. 08.10 to 10.00
Diagnostic and Characterisation Techniques
Session Chair: Ali Serpengüzel, Koç Univ. (Turkey)
08.10: Challenging nano-scale stress evaluation in glassy and crystalline 
semiconductor heterostructures (Invited Paper), Giuseppe Pezzotti, Kyoto 
Institute of Technology (Japan); Andrea Leto, Kyoto Institute of Technology 
(Japan) and CNR Kyoto Research Ctr. (Japan); Alessandro Alan Porporati, CNR 
Kyoto Research Ctr. (Japan) and Kyoto Institute of Technology (Japan) [6996-14]
08.40: Study of crystallization and phase mixing in SiO2/SiOx superlattices 
through form birefringence measurements, Mher Ghulinyan, Minghua Wang, 
Antonio Picciotto, Georg Pucker, Istituto per la Ricerca Scientiﬁ ca e Tecnologica 
(Italy)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [6996-15]
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09.00: Electro-optical properties of BaTiO3-SrTiO3 multilayer thin ﬁ lms for 
waveguide modulators, Jussi Hiltunen, Mikko Karppinen, VTT Elektroniikka 
(Finland); Jyrki Lappalainen, Jarkko Puustinen, Vilho Lantto, Univ of Oulu 
(Finland) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [6996-16]
09.20: Photonic crystal L3 nanocavities probed with the photoluminescence 
of SiGe/Si self-assembled islands, Moustafa El Kurdi, Thi-Phuong Ngo, Xavier 
Checoury, Sylvain David, Philippe Boucaud, Univ. Paris-Sud-XI (France); Olivier 
Kermarrec, Yves Campidelli, Daniel Bensahel, STMicroelectronics 
(France) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [6996-17]
09.40: Advanced optical characterization of broad-band light-emitting 
color-center strip waveguides in lithium ﬂ uoride, Rosa Maria Montereali, 
Francesca Bonﬁ gli, Marco Montecchi, Enrico Nichelatti, ENEA (Italy); Massimo 
Piccinini, Istituto Nazionale di Fisica Nucleare (Italy)  . . . . . . . . . . . . . . . [6996-18]
Coffee Break . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.00 to 10.30
SESSION 5
Room: Arp 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Tues. 10.30 to 12.20
Modelling and Design
Session Chair: Thomas P. Felici, Photon Design (United Kingdom)
10.30: Highly efﬁ cient (R>0.995) and ultrasmall (L=21) Bragg mirrors in SOI 
ridge waveguides by engineering evanescent Bloch modes (Invited Paper), 
Philippe Lalanne, P. Velha, Jean-Claude Rodier, Institut d’Optique 
(France) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [6996-19]
11.00: Implementation of quasi-phase-matching in semiconductor 
waveguides using whispering gallery mode resonators, Yannick Dumeige, 
Patrice Féron, Ecole Nationale Supérieure des Sciences Appliquées et de 
Technologie (France) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [6996-20]
11.20: Compact spectrometer modeling based on wavelength-scale 
stationary wave Fourier transform in integrated optic, Alain Morand, 
Guillaume Custillon, Pierre M. Benech, Minatec (France); Etienne P. Le Coarer, 
Univ. Joseph Fourier (France); Gregory Leblond, Sylvain Blaize, Univ. de 
Technologie de Troyes (France)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [6996-21]
11.40: Study and simulation for the sharp-corner of silicon-on-insulator 
waveguides, De-Gui Sun, Travor Hall, Univ. of Ottawa (Canada) . . . . . [6996-22]
12.00: Bending and transition losses and mode and polarization 
conversions in bent optical waveguides, Azizur B. M.Rahman, David Leung, 
The City Univ. (United Kingdom); Salah S. A.Obyaya, Univ. of Leeds (United 
Kingdom); Kenneth T. V.Grattan, The City Univ. (United Kingdom) . . . . [6996-23]
Lunch/Exhibition Break . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.20 to 13.30
SESSION 6
Room: Arp 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Tues. 13.30 to 15.30
Waveguides and Devices I
Session Chair: Javier Marti, Univ. Politécnica de Valencia (Spain)
13.30: Nested-ring Mach-Zehnder interferometer in silicon-on-insulator, 
Stevanus Darmawan, Landobasa Yosef Mario, Nanyang Technological Univ. 
(Singapore); Pieter Dumon, Roel G. Baets, Univ. Gent (Belgium); Mee-Koy Chin, 
Nanyang Technological Univ. (Singapore)  . . . . . . . . . . . . . . . . . . . . . . . [6996-24]
13.50: Broadband and highly efﬁ cient grating couplers for silicon-based 
horizontal slot waveguides, Jose V. Galan-Conejos, Pablo Sanchis-Kilders, 
Javier Blasco-Solves, Javier Marti-Sendra, Univ. Politécnica de Valencia 
(Spain) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [6996-25]
14.10: Echelle grating WDM (de-)multiplexers in SOI technology, based on 
a design with two stigmatic points, Folkert Horst, IBM Zürich Research Lab. 
(Switzerland); William M. J.Green, IBM Thomas J. Watson Research Ctr.; Bert J. 
Offrein, IBM Zürich Research Lab. (Switzerland); Yurii A. Vlasov, IBM Thomas J. 
Watson Research Ctr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [6996-26]
14.30: Frequency comb generator on a silicon chip, Tobias J. Kippenberg, 
Max-Planck-Institut für Quantenoptik (Germany) . . . . . . . . . . . . . . . . . . [6996-27]
14.50: Tolerance analysis of high efﬁ ciency silicon nitride surface grating 
couplers, Guillaume Maire, Laurent Vivien, Anne-Sophie Stragier, Univ. Paris-
Sud-XI (France); Andrzej Ka&#378;mierczak, Multitel A.S.B.L. (Belgium); Benito 
Sanchez, Univ. Politécnica de Valencia (Spain); Kristin B. Gylfason, Kungliga 
Tekniska Högskolan (Sweden); Amadeu Griol, Univ. Politécnica de Valencia 
(Spain); Delphine Marris-Morini, Eric Cassan, Univ. Paris-Sud-XI (France); 
Dominico Giannone, Multitel A.S.B.L. (Belgium); Hans B. Sohlström, Kungliga 
Tekniska Högskolan (Sweden); Daniel Hill, Univ. Politécnica de Valencia 
(Spain) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [6996-32]
15.10: Design of high gain Er3+-Yb3+-Ce3+ co-doped ZLE waveguide 
ampliﬁ er, Francesco Prudenzano, Luca Allegretti, Marco De Sario, Luciano 
Mescia, Tommaso Palmisano, Politecnico di Bari (Italy); Alessandro Chiasera, 
Maurizion Ferrari, Yoann Jestin, Univ. degli Studi di Trento (Italy); Brigitte 
Boulard, Olivier Peron, Univ. du Maine (France) . . . . . . . . . . . . . . . . . . . [6996-28]
Wednesday 9 April
SESSION 7
Room: Arp 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Wed. 08.10 to 10.10
Photonics in Industry
Session Chair: Thomas P. Pearsall, 
European Photonics Industry Consortium (France)
08.10: Quantum dot comb-laser as efﬁ cient light source for silicon 
photonics (Invited Paper), Alexey Kovsh, Innolume Inc.  . . . . . . . . . . . . [6996-29]
08.40: Integration of photonics components in state-of-the-art CMOS 
technology (Invited Paper), Felix Lustenberger, Dirk Leipld, ESPROS Photonics 
AG (Switzerland)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [6996-30]
09.10: Integrating silicon photonics with the real world of manufacturing 
and sales (Invited Paper), Jean-Louis Malinge, Kotura, Inc.  . . . . . . . . . [6996-31]
09.40: Silicon photonics activities in the OIDA (Invited Paper), Thomas G. 
Palkert, Luxtera Inc.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [6996-33]
Coffee Break . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.10 to 10.40
SESSION 8
Room: Arp 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Wed. 10.40 to 12.40
Photonics in Industry II
Session Chair: Laurent Vivien, Univ. Paris-Sud-XI (France)
10.40: Challenges and innovations in very-large CCD and CMOS imagers 
for professional imaging (Invited Paper), Jan T. Bosiers, DALSA Corp. 
(Netherlands) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [6996-34]
11.10: 10Gbit/s transceiver on silicon (Invited Paper), Jeremy Witzens, 
Gianlorenzo Masini, Subal Sahni, Cary Gunn, Luxtera Inc.; Giovanni Capellini, 
Univ. degli Studi di Roma Tre (Italy)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . [6996-35]
11.40: Silicon photonics in Pirelli (Invited Paper), Marco Romagnoli, Pirelli & C. 
S.p.A. (Italy) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [6996-36]
12.10: Low loss, high contrast planar optical waveguides based on low-cost 
CMOS compatible LPCVD processing (Invited Paper), Willem Hoving, XiO 
Photonics (Netherlands); Rene Heideman, LioniX, BV (Netherlands); Douwe H. 
Geuzebroek, XiO Photonics (Netherlands); Arne Leinse, LioniX, BV (Netherlands); 
Edwin J. Klein, XiO Photonics (Netherlands) . . . . . . . . . . . . . . . . . . . . . . [6996-37]
Lunch/Exhibition Break . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.40 to 13.40
SESSION 9
Room: Arp 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Wed. 13.40 to 15.20
Active Waeguides and Devices I
Session Chair: Roel G. Baets, Univ. Gent (Belgium)
13.40: Photonic switching on Silicon: the FP6-PHOLOGIC approach 
(Invited Paper), Javier Marti, Univ. Politécnica de Valencia (Spain)  . . . . [6996-38]
14.10: Waveguides and devices: photodetectors (Invited Paper), Michael T. 
Morse, Massachusetts Institute of Technology  . . . . . . . . . . . . . . . . . . . [6996-39]
14.40: Carrier-depletion-based optical modulator integrated in a lateral 
structure in a SOI waveguide, Delphine Marris-Morini, Laurent Vivien, Univ. 
Paris-Sud-XI (France); Jean M. Fedeli, Commissariat à l’Energie Atomique 
(France); Eric Cassan, Gilles Rasigade, Xavier Le Roux, Univ. Paris-Sud-XI 
(France); Philippe Lyan, Commissariat à l’Energie Atomique (France); Suzanne C. 
Laval, Univ. Paris-Sud-XI (France). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [6996-40]
15.00: InP based and electrically driven lasers fabricated with CMOS 
technologies, Fabien Mandorlo, Ecole Centrale de Lyon (France) and 
Commissariat à l’Energie Atomique (France); Pedro Rojo-Romeo, Ecole Centrale 
de Lyon (France); Jean M. Fedeli, Commissariat à l’Energie Atomique (France); 
Xavier Letartre, Philippe Regreny, Ecole Centrale de Lyon (France); Philippe 
Grosse, Commissariat à l’Energie Atomique (France) . . . . . . . . . . . . . . . [6996-41]
Coffee Break . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.20 to 15.40
Conference 6996 · Room: Arp 2 (Mon-Wed)/Tivoli II (Thu)
 Make time for the
 Photonics Europe Free Exhibition
Palais de la Musique et Congrès Exhibition Hall
Tuesday 8 April . . . . . . . . . . . . . . . . . . . . . . 12.00 to 19.30 hrs.
Wednesday 9 April  . . . . . . . . . . . . . . . . . . . 10.00 to 17.00 hrs.
Thursday 10 April  . . . . . . . . . . . . . . . . . . . . 10.00 to 14.00 hrs.
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SESSION 10
Room: Arp 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Wed. 15.40 to 17.30
Active Waveguides and Devices II
Session Chair: El-Hang Lee, Inha Univ. (South Korea)
15.40: Glass integrated optics: recent advances on passive and active 
devices (Invited Paper), Jean-Emmanuel Broquin, École Nationale Supérieure 
d’Electronique et de Radioélectricité de Grenoble (France)   [6996-71] 
16.10: Optimization of Al2O3:Er waveguide technology for active integrated 
optical devices, Kerstin Worhoff, Jonathan Bradley, Feridun Ay, Dimitri Geskus, 
Tom Blauwendraat, Markus Pollnau, Univ. Twente (Netherlands)  . . . . . [6996-43]
16.30: Further improvements in Er3+ coupled to Si nanoclusters rib-
waveguides, Alessandro Pitanti, Daniel Navarro-Urrios, Nicola Daldosso, Univ. 
degli Studi di Trento (Italy); Fabrice Gourbilleau, Larysa Khomenkova, Richard 
Rizk, Ecole Nationale Supérieure d’Ingenieurs de Caen et Ctr. de Recherche 
(France); Lorenzo Pavesi, Univ. degli Studi di Trento (Italy)  . . . . . . . . . . [6996-44]
16.50: Femtosecond mode-locked ﬁ ber/waveguide laser based on a ﬁ ber 
taper embedded in carbon nanotubes/polymer composite, Qing Wang, 
College of Optical Sciences/The Univ. of Arizona; Kieu Khanh, Cornell Univ.; 
Franko Kueppers, College of Optical Sciences/The Univ. of Arizona; Seppo K. 
Honkanen, Helsinki Univ. of Technology (Finland)  . . . . . . . . . . . . . . . . . [6996-45]
17.10: Evanescent multimode longitudinal pumping scheme for 
Si-nanocluster sensitized Er3+ doped waveguide ampliﬁ ers, Veronica 
Toccafondo, Stefano Faralli, Fabrizio Di Pasquale, Scuola Superiore Sant’Anna 
(Italy); Josep Carreras, Blas Garrido, Univ. de Barcelona (Spain) . . . . . . [6996-46]
POSTERS–Wednesday
Room: Contades Hall  . . . . . . . . . . . . . . . . . . . . . . . . Wed. 17.30 to 19.00
All symposium attendees are invited to attend Wednesday poster session 
provided as an opportunity to enjoy networking and refreshments while 
reviewing poster papers. The interactive poster session is designed to promote 
opportunities for networking with colleagues in your ﬁ eld. Attendees are 
encouraged to review the high-quality papers that are presented in this alternate 
format and to interact with the poster authors. 
Poster presenters may post their poster papers starting at 9:00 hrs on 
Wednesday in the Contades Hall. Any papers left on the boards at the close 
of the poster session will be considered unwanted and will be discarded. 
SPIE Europe assumes no responsibility for posters left up after the end of the 
poster session. Poster authors should be at their papers from 17:30 to 19:00 
hrs to answer questions from attendees. Attendees are requested to wear their 
conference registration badges to the poster sessions.
Application of discrete layer peeling algorithm for design of selective 
directional couplers obeying the constraints of the fabrication process, 
Marcin Wielichowski, Sergiusz Z. Patela, Politechnika Wroclawska 
(Poland) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [6996-60]
Size effects in silicon quantum dots studied by second harmonic generation 
spectroscopy, Tatyana Murzina, Vladimir O. Bessonov, Anton Maydykovsky, 
Oleg A. Aktsipetrov, M.V. Lomonosov Moscow State Univ. (Russia); X. Huang, 
Kunji Chen, Nanjing Univ. (China) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [6996-61]
Quantization of coupled waveguided modes progression integrated 
photonic devices, Jesús Liñares, María C. Nistal, David Barral, Vicente Moreno, 
Carlos Montero, Univ. de Santiago de Compostela (Spain) . . . . . . . . . . [6996-62]
Wide tunable thermo-optical ﬁ lters with polymer micro-ring resonators, 
Azar Maalouf, Frederic Henrio, Séverine Haesaert, Ecole Nationale Supérieure 
des Sciences Appliquées et de Technologie (France); Philippe Grosso, 
Michel Gadonna, Ecole Nationale Supérieure des Sciences Appliquées et de 
Technologie (France) and ENST - Bretagne (France); Dominique Bosc, Ecole 
Nationale Supérieure des Sciences Appliquées et de Technologie 
(France) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [6996-63]
A design method for a ratiometric wavelength monitor using a pair of 
directional couplers acting as edge ﬁ lters, Agus M. Hatta, Qian Wang, Gerald 
T. Farrell, Dublin Institute of Technology (Ireland) . . . . . . . . . . . . . . . . . . [6996-64]
Silicon-based photonic molecules, Bo Qian, Nanjing Univ. (China) and Ecole 
Normale Supérieure (France); San Chen, Kunji Chen, Xiangao Zhang, Jun Xu, 
Zhongyuan Ma, Wei Li, Xinfan Huang, Jean Hare, Nanjing Univ. (China) [6996-65]
A new method for solving nonhermitian perturbation theory for the 
microdisc resonators with periodic refractive index, Shahram Keyvaninia, 
Masoumeh Karvar, Alireza Bahrampour, Sharif Univ. of Technology 
(Iran) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [6996-66]
Studies of different modulation techniques in the integration of SCM optical 
communication system, Diogo V. N.Coelho, Maria T. M. R.Giraldi, Instituto 
Militar de Engenharia (Brazil); Daniel J. C.Coura, Marcelo E. V.Segatto, Maria 
J. Pontes, Univ. Federal do Espirito Santo (Brazil); Joao C. W. A.Costa, Univ. 
Federal do Pará (Brazil) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [6996-67]
Dynamic behavior of electric ﬁ eld in the microrings in the presence of Kerr 
and two-photon absorption, Shahram Keyvaninia, Masoumeh Karvar, Alireza 
Bahrampour, Sharif Univ. of Technology (Iran) . . . . . . . . . . . . . . . . . . . . [6996-68]
Optical channel dropping in the mid-infrared with a silicon microsphere, 
Mohammed S. Murib, Ali Serpengüzel, Koç Univ. (Turkey); O&#287;uzhan Gürlü, 
Istanbul Teknik Üniv. (Turkey) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [6996-69]
Tunable photonic structures based on grooved silicon-on-insulator and 
liquid crystals, Tatiana S. Perova, The Univ. of Dublin, Trinity College (Ireland); 
Vladimir Tolmachev, Ekaterina Astrova, A.F. Ioffe Physico-Technical Institute 
(Russia); Vasily Melnikov, The Univ. of Dublin, Trinity College (Ireland) . [6996-70]
Photodiode modeling for optoelectronic integrated circuits, Johannes 
Sturm, Carinthia Univ. (Austria); H. Zimmermann, Technische Univ. Wien 
(Austria) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [6996-72] 
Thursday 10 April
SESSION 11
Room: Tivoli II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Thurs. 11.00 to 12.30
Advanced Processes and Devices
Session Chair: Lorenzo Pavesi, Univ. degli Studi di Trento (Italy)
11.00: Towards SiGe quantum cascade lasers (Invited Paper), Douglas J. 
Paul, Univ. of Glasgow (United Kingdom) . . . . . . . . . . . . . . . . . . . . . . . . [6996-47]
11.30: Building technology platforms and foundries for photonic integrated 
circuits in Europe (Invited Paper), Roel G. Baets, Univ. Gent (Belgium) [6996-48]
12.00: Waveguides and devices: modelling (Invited Paper), Thomas P. Felici, 
Photon Design (United Kingdom) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [6996-49]
Lunch/Exhibition Break . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.30 to 13.30
SESSION 12
Room: Tivoli II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Thurs. 13.30 to 15.20
Photonics in Telecommunication Systems
Session Chair: Alfred Driessen, Univ. Twente (Netherlands)
13.30: Photonics in the BREAD roadmap (Invited Paper), Peter Van Daele, 
Univ. Gent (Belgium) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [6996-50]
14.00: Optical buffering scheme based on two-ring resonator system, 
Landobasa Y. Tobing, Mee-Koy Chin, Nanyang Technological Univ. 
(Singapore)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [6996-51]
14.20: Impact of large-scale reconﬁ gurable optical interconnection 
networks in multiprocessor systems, Inigo Artundo, Lieven Desmet, Vrije 
Univ. Brussel (Belgium); Wim Heirman, Univ. Gent (Belgium); Christof Debaes, 
Vrije Univ. Brussel (Belgium); Joni Dambre, Jan M. Van Campenhout, Univ. Gent 
(Belgium); Hugo Thienpont, Vrije Univ. Brussel (Belgium) . . . . . . . . . . . . [6996-52]
14.40: Performance of a free space optics subsystem boosted by SCM 
implementation, Maria J. Pontes, Univ. Federal do Espirito Santo (Brazil); 
Diogo V. N.Coelho, Thiago V. N.Coelho, Maria T. M. R.Giraldi, Instituto Militar 
de Engenharia (Brazil); Marcelo E. V.Segatto, Univ. Federal do Espirito Santo 
(Brazil); Joao C. W. A.Costa, Univ. Federal do Pará (Brazil) . . . . . . . . . . [6996-53]
15.00: A novel integrated optical device for spectral coding in OCDMA 
networks, Alexander V. Shamray, Alexander Kozlov, Igor Ilichev, Mikhail P. 
Petrov, A.F. Ioffe Physico-Technical Institute (Russia) . . . . . . . . . . . . . . [6996-54]
Coffee Break . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.20 to 15.40
SESSION 13
Room: Tivoli II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Thurs. 15.40 to 17.20
Waveguides and Devices II
Session Chair: Juha T. Rantala, Silecs Oy (Finland)
15.40: Whispering gallery mode resonators based on erbium activated 
coated microspheres, Patrice Féron, Ecole Nationale Supérieure des Sciences 
Appliquées et de Technologie (France); Yoann Jestin, Univ. degli Studi di Trento 
(Italy); Laura Ghisa, Ecole Nationale Supérieure des Sciences Appliquées et de 
Technologie (France); Alessandro Chiasera, Consiglio Nazionale Delle Ricerche 
(Italy); Yannick Dumeige, Ecole Nationale Supérieure des Sciences Appliquées 
et de Technologie (France); Maurizio Ferrari, Giancarlo C. Righini, Consiglio 
Nazionale delle Ricerche (Italy) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [6996-55]
16.00: Phase matched magnetooptic planar waveguide elaborated by 
magnetic nanoparticles embedded in an organic-inorganic sol-gel matrix, 
Fadi Choueikani, François Royer, Jamon Damien, Univ. Jean Monnet Saint-
Etienne (France); Sophie Neveu, Univ. Pierre et Marie Curie (France)  . . [6996-56]
16.20: Novel schemes for bipolar charge injection into silicon nanocrystals 
for light emitting devices, Oleksiy Anopchenko, Univ. degli Studi di Trento 
(Italy) and Istituto per la Ricerca Scientiﬁ ca e Tecnologica (Italy); Stefano 
Prezioso, Luigi Ferraioli, Nicola Daldosso, Zeno Gaburro, Lorenzo Pavesi, Univ. 
degli Studi di Trento (Italy); Minghua Wang, Georg Pucker, Pierluigi Bellutti, 
Istituto per la Ricerca Scientiﬁ ca e Tecnologica (Italy) . . . . . . . . . . . . . . [6996-57]
16.40: Composite nanostructured photonic crystals, Tatyana Murzina, Fedor 
Y. Sychev, Irina Kolmychek, Oleg A. Aktsipetrov, M.V. Lomonosov Moscow 
State Univ. (Russia); Stephanie Cheylan, Gonçal Badenes, Institut de Ciències 
Fotòniques (Spain). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [6996-58]
17.00: Photonic crystal waveguides with ring-shaped holes on silicon-on-
insulator, Antti Säynätjoki, Mikaël Mulot, Teknillinen Korkeakoulu (Finland); 
Kevin Vynck, David Cassagne, Univ. Montpellier II (France); Jouni Ahopelto, VTT 
Information Technology (Finland); Harri K. Lipsanen, Teknillinen Korkeakoulu 
(Finland) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [6996-59]
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Vol# Title (Editor) Prepublication Price
6987 Metamaterials III (N. P. Johnson/E. Özbay/R. W. Ziolkowski/N. I. Zheludev) . . . . . . . . . .€80
6988 Nanophotonics II (D. L. Andrews/J. Nunzi/A. Ostendorf) . . . . . . . . . . . . . . . . . . . . . . . . .€75
6989 Photonic Crystal Materials and Devices VIII (R. M. De La Rue/C. López/M. Midrio/
P. Viktorovitch)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .€70
6990 Photonic Crystal Fibers II (K. Kalli/W. Urbanczyk)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .€45
6991 Biophotonics: Photonic Solutions for Better Health Care (J. Popp/W. Drexler/
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6995 Optical Micro- and Nanometrology in Microsystems Technology II (C. Gorecki/
A. K. Asundi/W. Osten) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .€55
6996 Silicon Photonics and Photonic Integrated Circuits (G. C. Righini/S. K. Honkanen/
L. Pavesi/L. Vivien) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .€75
6997 Semiconductor Lasers and Laser Dynamics III (K. P. Panayotov/M. Sciamanna/
A. A. Valle/R. Michalzik)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .€75
6998 Solid State Lasers and Ampliﬁ ers III (J. A. Terry/T. Graf/H. Jelínková) . . . . . . . . . . . . . . .€70
6999 Organic Optoelectronics and Photonics III (P. L. Heremans/M. Muccini/
E. A. Meulenkamp) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .€100
7000 Optical and Digital Image Processing (P. Schelkens/T. Ebrahimi/G. Cristóbal/
F. Truchetet)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .€80
7001 Photonics in Multimedia II (A. Tervonen/F. Möllmer) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .€40
7002 Photonics for Solar Energy Systems II (A. Gombert) . . . . . . . . . . . . . . . . . . . . . . . . . . . .€45
7003 Optical Sensors 2008 (F. Berghmans/A. G. Mignani/A. Cutolo/P. P. Meyrueis/
T. P. Pearsall) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .€95
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Photonics in the
BREAD Roadmap
BREAD
BRoadband in Europe for All: 
a multi-Disciplinary approach
Contact: peter.vandaele@intec.ugent.be
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Outline
1. BREAD introduction
2. BREAD methodology
3. Network challenges
4. Optics in BB4All
5. Where are we now?
6. Conclusions
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BREAD Introduction
• IMEC (co-ordinator) B
• University of Essex UK
• Research Center COM / CTI DK
• Groupe des Ecoles des Télécommunications F
• FhG/HHI D
• TELSCOM consulting CH
• JRC - Institute of Prospective Technological Studies E
• JCP - Consult F
www.ist-bread.org
www.bbeurope.org
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BREAD Objectives
• Develop a multi-disciplinary view for the realisation of 
‘broadband for all’
• Combine forces in the area of
- state-of-the-art results in R&D on the technological level
- expertise towards the economic sustainability and the in-time 
adoption of adequate business models
- expertise and study towards the regulatory aspects on EU level 
and the re-conciliation of customers’ and industries’ interests
• Develop a more holistic vision encompassing technical, 
as well as economical and regulatory aspects
• Identify roadblocks on European, national/regional level
• Share visions and best practices on national level to EU 
level (ERA)
•Benchmarking the EU situation with US & AP develop.
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BB4All Cluster
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BREAD Methodology
SOA in different
technologies
COMMON FIELDS
IN ACCESS
End to End topics
Gap analysis
High level vision
(06/ 2005,  end 2005)
Technology roadmap
(06/05, end 2005)
1st + update in 2nd
1st del. 1st del.
2nd del.
Implementation Roadmap (2006)
THINK
TANK
Available through www.ist-bread.org
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A Multi-disciplinary approach
In the developed world, ICT has become a crucial enabling factor in the 
functioning of society and economy
ICT has a fast growing 
influence on the societal 
behaviour of people
10.04.08 BREAD - Presentation "Photonics Europe 2008" - Strasbourg 8
From “Telecom” services to “Lifestyle Infrastructure”
Wallet
Commuter passCredit card
Music/Broadcast Safety & Security
Telecommunications
Useful for every aspect of 
daily business/life
Voice call Mail
Videophone 
Poc
Web
browsing
(after Dr. J. Schwarz da Silva, EU Commission)
Challenges to the network
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Challenges to the network
2005
750 million
2010
14 Billion
Add Tags and Sensors - over 1 trillion
(after J. Oberstar, Cisco Optics )
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Current Networks
Access specific terminals & services
Independent service platforms
Multiple customers identifiers
Separate billing & regulation
(after P. Holmes, Motorola)
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Internet Access in Japan
FTTH
(15%)
CATV
(15%)
DSL (70%)
Share (Fixed Service)
S
u
b
s
c
r
i
b
e
r
s
0
10M
20M
30M
40M
50M
60M
70M
80M
90M
100M
2002 2003 2004 2005
Internet Total
Mobile Phone
Internet Mobile
DSL
CATV FTTH
Year (End of March)
HotSpot
Price/Month or ARPU
Mobile Phone (60$/M)
Mobile Internet (3$/M)
Internet (4$/M)
FTTH (50$/M)
DSL  (40$/M)
CATV (55$/M)
(after S. Komaki, Osaka University)
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Revenue Per Month
71%
14%
4%
2%
7% 2%
Total Revenue
Per Month
8,000M$
Mobile 
Phone+Data
Fixed 
Phone
ISP
FTTH
ADSL CATV
•Mobile is dominated in 
Subscriber Numbers and 
also Revenue
•Even if the FTTH replaces 
ADSL, revenue is not larger 
than mobile
•FMC is key for Future
(after S. Komaki, Osaka University)
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Growth in Mobile BB
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Traffic Growth in Amsterdam
Internet Exchange
Source: “End user perspective on higher speed Ethernet” by Henk
Steenman, IEEE Higher Speed Interest Group meeting, Knoxville, 
TN, Sept 2006
(after M. Wale, Bookham)
x5 every 18 months
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Is this what Petabit/s
will look like?
(after J. Oberstar, Cisco Optics )
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Challenges to the network 
• Very high growth rates in IP traffic 
might stimulate to reconsider:
- Network architectures
- Components
- Transmission
- …..
… or we might encounter an optical bottleneck
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Network cost rise (CAPEX + OPEX)
Traffic grows - driven by new, high 
bandwidth services
Revenues lower in real terms 
Drive for new technologies
Greater bandwidth needed for new revenues
• …but cost rises faster
• …and margins reduce 
The issue:
revenues and bandwidth
Time (after P. Ghiggino, Ericsson)
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Some observations
• Computing
• Data/content storage
• Applications
• Multimedia streaming
• Energy consumption
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Personal Computer
Grid
Supercomputer/
Mainframe computer
Departmental
computer
Trends in computing
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Trends in computing
• Utility computing, cloud computing, …
• Share computing interesting for SME and home user
• e.g.: NComputing
- 0.5 M virtual PC sites
- Reduced computing cost
- Reduced electricity consumption cost
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Some observations
• Computing
• Data/content storage
• Applications
• Multimedia streaming
• Energy consumption
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Paper 105
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1870
Transistor 1947
Computing 1950
Internet (DARPA) Late 1960s
The Web 1993
(after Dr. J. Schwarz da Silva, EU Commission)
http://www2.sims.berkeley.edu/research/projects/how-much-info-2003/execsum.htm
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Content moves into /
is shared over the network
• E-mail stays in the internet (gmail, hotmail, …)
• Personal content is stored/shared on internet servers 
(YouTube, Flicker, Kodak, DDL, blogging, Wikipedia, Google Calendar, 
community sites, …)
Location of YouTube servers
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Content moves out /
is shared over the network
Content gets replicated infinitely (illegally)
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Content is stored
on multiple devices
• Very difficult access, coordination and preservation
• Sometimes very unsecure (e.g. memory stick, laptop, …)
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Content gets unreadable or lost 
• Take back-ups (how many people do this)
• What storage medium: 
- Stone: extremely long lifetime
- Film or (nonacid) paper: can last for centuries
- Magnetic tapes: can last for few decades 
- Optical storage: can last for few years, few decades up to century (if good 
quality, if preserved correctly)
- Hard Disc: short lifetimes (decade)
- Major problem: formats and readers (5.25” floppy, 3.5” floppy, CD)
www.itl.nist.gov
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Some observations
• Computing
• Data/content storage
• Applications
• Multimedia streaming
• Energy consumption
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Applications move into internet 
(gaming)
• Games are played on computers and gaming consoles
• They more and more get networked
• Many different game types: 
- Massively Multiplayer Online Gaming (MMOG)
- First Person Shooter Games (FPSG)
- Strategic Games
- …
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Applications move into internet 
(professional)
e.g. Citrix
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Some observations
• Computing
• Data/content storage
• Applications
• Multimedia streaming
• Energy consumption
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Multimedia over the Internet
• VoIP (Skype,…)
• Video websites
e.g. YouTube:
- 100M videos viewed each day, 72M users
- Most popular video clips downloaded 7M times
• TV & Radio over Internet (e.g. IPTV, Joost, …)
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(after D. Payne, BT Exact)
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Some observations
• Computing
• Data/content storage
• Applications
• Multimedia streaming
• Energy consumption
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Energy becomes a
scarce resource
Some key numbers:
• Electricity = 30% of energy
• In terms of CO2 emissions:
1 W of electrical energy ≈ 2.1 W 
of primary energy
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Energy becomes a
scarce resource
ICT electricity consumption
• Total = 156 GW = 8% of global electricity consumption
• No dominating front, several fronts are important
10.04.08 BREAD - Presentation "Photonics Europe 2008" - Strasbourg 37
Future internet architecture
• Put the user central
- User needs advanced Input/Output to access all his services and 
data in a natural, uniform, transparent and secure way
- User not interested in: 
• knowing where his data are
• synchronizing his data
• preservation of his data and updating formats
• configuring and upgrading his software
• replacing his hardware
• securing everything
• carrying batteries or hard discs
• …
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Architecture of Optical
Intelligent Network
I/O
wireless
access
optical
access opticalcore
server
• I/O is what users need (using mixed video and “RDP”)
• content and software is in the network
• all (personal) devices access the same content, software, …
• you do not transfer content but (secure) links to content
• …
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Core Network Evolution
Today
Fixed WDM/multipoint network
10Gb/s line rate
SONET / SDH transport
Today
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SONET / SDH transport
Emerging
ROADM configured Mesh WDM network
10Gb/s, 40Gb/s and 100Gb/s line rate
Ethernet compatibility
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ROADM configured Mesh WDM network
10Gb/s, 40Gb/s and 100Gb/s line rate
Ethernet compatibility
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Passive mux / demux
EDFA
In line dispersion compensation
Fixed wavelength OADM
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Key Technology
Full-Band tunable sources
Tunable mux / demux
Raman/EDFA hybrid amplifiers
In line dispersion compensation
Electronic Dispersion Compensation
Per channel residual compensation
N-degree node ROADM
Optical performance monitoring
Key Technology
Full-Band tunable sources
Tunable mux / demux
Raman/EDFA hybrid amplifiers
In line dispersion compensation
Electronic Dispersion Compensation
Per channel residual compensation
N-degree node ROADM
Optical performance monitoring
(after M. Wale, Bookham)
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Today
Copper / DSLAM / Ethernet aggregation
BPON / GEPON prevalent GPON emerging
2.5G maximum line rate
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Access Network Evolution
Emerging
Integration of Access and Metro – LRPON
Access to service edge – node consolidation
10Gb/s downstream rate 
Emerging
Integration of Access and Metro – LRPON
Access to service edge – node consolidation
10Gb/s downstream rate 
Key Technology
DWDM EDFA
Passive splitters (1:512)
Pluggable EDFA
ROADM
Reflective ONU (SOA)
Burst mode electronics to 10G
Pluggable tunables
Burst wavelength switching
Tunable filters
Carrier class dependability
Key Technology
DWDM EDFA
Passive splitters (1:512)
Pluggable EDFA
ROADM
Reflective ONU (SOA)
Burst mode electronics to 10G
Pluggable tunables
Burst wavelength switching
Tunable filters
Carrier class dependability
ethernet
DSLAM
Ethernet 
switch
OLT
#1
#512
#1
#512
Multi-service 
access point
Multi-service 
access point
30km 40km
Ethernet 
switch
(after M. Wale, Bookham)
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Benefits
21C MSAN
20 racks 
50-100 kw
Long Reach PON
<1 rack
100W
Today
900 racks 
826 kw
Based on Ipswich Exchange serving ~15,000 customers
1 per 
~1000 customers (after D. Payne, BT Exact)
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Is it good enough? 
• Deployment cost is mostly due to laying fiber cables
• The fiber medium offers about 200x125GHz = 25,000 GHz 
of useable bandwidth
• Current PONs offer no more than 2.5GHz of bandwidth 
shared among 32 users
- Not much different than xDSL technologies
- It is as efficient as we were to drive ~500,000 Hp cars
• Can optical systems and devices allow significant better use 
of the expensive infrastructure? 
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Design Challenges
for Optics
• Higher DATA RATE
• Lower POWER CONSUMPTION
• Higher FLEXIBILITY: Pluggable, Tunable
• Lower SIZE / Higher PORT DENSITY
• New COMPONENTS 
(after J. Oberstar, Cisco Optics )
(IEEE, 2006)€ $ £ ¥ …..
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Examples of Photonic ICs
( 4l OXC, Herben, PTL, 1999)
optical crossconnect
WDM-TTD switch
multiwavelength laser
Cascaded WDM laser
wavelength converter WDM ring 
laser
picosecond pulse laser
tunable multiwavelength laser
(after M.Smit, COBRA)
Photonics - VLSI = 
Very Little Significant Integration
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FTTx subscribers by the end of September 2005
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Incumbent operators 8 7,8% 
Municipalities / power utilities 72 69,9% 
Alternative operators / ISPs 9 8,7% 
Housing companies & Other 14 13,6% 
• Table 1: Players involved in FTTx initiatives in Europe 
 
Where are we now?
(FP6-BREAD Deliverable)
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Who is (not) deploying (in Europe)?
Who is?
• Housing corporations
• Utility companies
• City and local communities
Organizations that are close to the end-user!
Why?
• Their future is linked to the success of the community
• They can transform the benefit of fiber to return-on-
investment
• They have a long term vision
Who’s not?
• Traditional telecom operators
• Cable operators
Where are we now?
(after G. van den Hoven, Genexis)
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Photonics technology is needed to continuously feed the 
capacity and capabilities of broadband communication system
It’s market pull,
not technology push
Conclusions
Photonics technology is
required to fulfil
“beyond” Moore’s law
